As the interest in fast, tunable (FM) light sources has grown, it k a m e clear that due to the shorter photon lifetime under stimulated emission, the tuning section of a tunable multi-section laser diode should be active rather than passive. The superiority of an active tuning section over other schemes of direct modulation became even more apparent with the utilization of the gain-lever effectlll, which can enhance the modulation response and widen the tuning range. However, the design and analysis of such high-speed, multiple-active-sectiioln laser diodes are complicated by the strong interaction between all the sections in determining the operating condition. The threshold condition, for example, is determined in this case by an infinite number of possible carrier density combinations of the different gain sections.
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In this paper we propose and analyze a two-section semiconductor laser structure such as the one shown schematically in Fig. 1 . Here, the two sections are active and can control the optical wavelength, the output power, and the modulation response. One of the sections has a distributed feedback structure, that is, a corrugation grating formed over the active layer, while the other section has no corrugation. In addition, the gain-lever effect is utilized to improve the device operation. The approach that we present is comprehensive and1 can be used for the analysis of other multi-section, tunable diode lasers with more than one active section. IJsing this approach, we were able to determine and plot the threshold conditions, the tuning curves, and the output Fig. 2 shows the tuning curve of this device as a function of the current in the noncorrugated section. The current in the other section is held constant. By comparing these results to those of a device operating in a regular mode, we were able to show that by utilizing the gain-lever effect the tunability is improved by almost two orders of magnitude (4.8 nm/mA in the gain-levered case compared to 0.072 nm/mA at the steepest slope of the regular structure), while the total wavelength tuning range was improved over five times. Another important feature of the presented technique is the ability to design appropriate bias conditions and operating-line in the driving currents plane for a desired mode of operation, such as minimum output-power variation over the tuning range, fine-tuning with no mode-hopping, as well as improved F'M/AM ratio. Fig. 3 shows the output power as a function of the current in the section 1 when the current in section 2 is held fixed at 20 mA. Note the close-to-linear relation, which is in a close match to experimental results obtained previously for InGaAsP-InP double-channel planar buried heterostructure laser with a very similar structurel31. The presented formulation is a valuable tool for reliable design and understanding the operation of this family of high speed tunable semiconductor lasers. Fig. 1 Schematic structure of the two-section gain-levered distributed feedback laser 
